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paratively low, and this leads to the liberation from solution of air apparently
containing excess oxygen, which rapidly attacks and pits any iron or steel
surface with which it may be in contact. Such corrosion can largely be
eliminated by correct design. Where the supply water is clean, cast-iron
runners are to be preferred as being smoother than cast-steel, except where
the speed is so high as to necessitate cast steel being used to withstand the
centrifugal stresses. Corrosion is pronounced at high heads if the turbines
are operated much at part gate, while the practice of running for long periods
without load is especially bad for the runners. Where the water carries
grit or sand in suspension the runner is usually made of cast steel if large,
and of phosphor bronze if small.
The general changes in the shape and proportions of the runner which
have accompanied the recent development of the high-speed turbine are
indicated in fig. 9, and in fig. 3, which shows diagrammatically one of the
latest types of low-head turbine.* The change has been in the direction of
increasing the depth of the buckets, and at the same time of maintaining or
increasing the ratio of the discharge area at exit to that at entrance. Also
whereas it was formerly considered essential that the space between the
guide vanes and the runner should be reduced to a minimum, the most
recent low-head turbines show a very large radial clearance. The type
shown in fig. 9 A is adopted for high head and comparatively small volumes;
B is suitable for medium speeds; c for high speeds and medium heads; and
D for high speeds and low heads.
End Thrust on Shaft.—With a single-runner turbine, owing mainly to
the static pressure behind the runner due to leakage between the runner
and the casing, there is, unless special means are adopted to prevent it, an
unbalanced end thrust on the shaft.
Where the head is low, the pressure behind the runner may be relieved
by a series of vent holes through the runner crown. In order to prevent
the water behind the runner whirling and so increasing in pressure out-
wards due to centrifugal action, a number of radial vanes, almost touching
the wheel, are carried by the turbine casing. Any force still unbalanced
is taken up by a small thrust block. Where the head is high this method
is inadequate, and with a large turbine the end thrust is so large as to make
the provision and maintenance of a suitable mechanical thrust bearing a
matter of some difficulty. For this reason the greater part of the end thrust
is balanced by hydraulic rather than mechanical means. One method of
doing this is shown in fig. 6. The space to the right of the balancing
piston is supplied with pressure water from the penstock through a regulating
valve, while the space to the left is freely vented to the draft tube. Since
there is a small leakage past the piston, the pressure in the balancing chamber
may be closely regulated to suit the conditions of operation by adjustment
of the regulating valve.
In a second method the areas of the runner at a and B (fig. 10*2) are
made equal. Leakage from the spaces at A and B is reduced to a minimum
* See also Kaplan, Zeitschnft fur des Gesamte Turbinenwesen, 2oth November, 1919.

